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(54) SEMICONDUCTOR DEVICE AND SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semiconductor device which enhances a function of 
preventing breakdown voltage failure of MOSFETs 
without complicating processes and to provide a 
system which can be easily developed and designed 
and which hardly causes the failure of the breakdown 
voltage. 

SOLUTION: The first semiconductor device 
comprises first and second input circuits employing 
MOSFETs manufactured in the same manufacturing 
process wherein the first input circuit receives a first 
input signal inputted from a first external terminal and 
divides the voltage by first and second resistor 
means, and receives the AC component of the input 

signal through capacitors connected in parallel with the first resistor means, and the 
second input circuit receives a second input signal inputted from a second external 
terminal and whose signal amplitude is made smaller than that of the first input signal, 
system is configured with the second semiconductor device corresponding to the first 
circuit and the third semiconductor device corresponding to the second input circuit in 
addition to the first semiconductor device. 




The 
input 



BEST AVAILABLE COPY 

http://wwl9.ipdl.ncipi.gojp/PAl/result/detail/main/wAAARBaaORDA415347921Pl... 7/20/2006 



Searching PAJ 



Page 2 of 2 



LEGAL STATUS 

[Date of request for examination] 13.12.2004 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other 
than the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 

decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 

[Date of extinction of right] 



http://wwl9.ipdl.ncipi.gojp/PAl/result/detail/main/w 7/20/2006 



(19) H#H#fm* (JP) 



02) £t M 4$ St £t <a> 



#^2003-347921 
(P2003 -347921A) 
(43)&B H ¥^15^12^ 5 B (2003. 12. 5) 



(51) IntCl. 7 
H 0 3 K 19/0175 
H0 1L 21/822 
27/04 
H03K 19/003 



F I 

H 0 3 K 19/003 
19/00 

HO 1L 27/04 



r-V3-K(##) 
E 5F0 38 
101K 5J032 
H 5 J 0 5 6 
C 
R 



m&m* m^moscs ol (<£i2jo 



(21)fflH»^ 


1$1!2002-156703(P2002-156703) 


(71) CUBA 


503121103 










(2Z)tmB 


Wi&lW 5 n 30 B (2002. 5. 30) 










(72)fS9» 


*# me 
















SC^tt B 5tSW^f *f -fft 






(72)fg9m 


mm mm 
















sc^ttB*ss^af#^^;w-^ 






(74)ftSA 


100081938 



















(54) [389f©£*W ^HMSKtf^rA 

(57) 

7*n-fe^Sr«StfC*-f(c:, MOSFET©i 

±fB^m$ixfcmJE^m 1 OA 
^HBStcA^U *2©^»*f*»bA**ix, ±1218 

{f-^£S&2CC>A;ft[H]8g(;:£;L, ±I2S5 1 t ^ 2 <DA^3(h] 

i ^tc±!5^ 1 tOA^IalSgK*^ Lfcfg 

2 <o*m#mmR.v±nf& 2 oaahkrm'« L-fc& 3 



BUP2 




-1- 



[4#?lFK#eD«SH] 

±E» 1 Otttt^SHcaWJ»lBfcKtt &*u ±EA*» 
htMOSFET-Ci*SjltftSri*»tttS* 

[HI** 2] Bi#*i«c*5^r. 
±BSJB 1 t % 2 *> jfflfi^gMc £ *9 5>EE£ ttfc A^ff-^ 
Ht, H£9f^fffiEj& 5 HMTOc?*T'fcMO S FETOy- 
^-FM >-&S§£iI LT _h!5A^tH]3&lce;i t> 

[tt*B 3 ] ii*^ 2 fcfcV vC * 

OSFET^^x/VM^ttty^^^x/Vt^a 
[f»*JS4 ] m 1 o#MMB^^feX*S*t6JB l OA 

ifBloA^EI&i:, «2<o#MfB«^bA**n* -b 
ES 1 ^flf i 5 h /h * ft fc $ ttfcfg 2 co 

m i to ¥*s#3sa tmmztiz>m2 <o^mwmm t , 

±E*2<OA*IaIK^»JcSUfcA*«-^Sr^LT, Jt 
EI& l <o^*#K«i:««$ix** 3 £ 

_LEm 2 0¥*fic|«f±. ±E!& l 
Srfr5^0-e«>Sr titS^t^^^Ao 

[0 0 0 1] 

^rAiciU *^*ft5«^«JE0>Aa*>f 

7* — *&W-T5}ft»a>L S I / I C-C«J«*tuS^ 

fA-CffifflSn5LS I /\ C*T*cOA^[UK(C?lJfflLT 

[0 0 0 2] 



2 6 6 6 6 6 «^4L ( 2 ) 4$M 2001-251 17 
6#^aco#«Ed5«^$tt^ 0 (1) ^ft-OWU A^/ 
«HF £ AAHKonicAAamMIKiBKtrKltS r k IC 

i: «r p[tB t Lfc¥^gtM * 'J #H«*ft-C^6. ( 2 ) 
<D4*«-Cf±, A^mflE^MOS h7^^©^- 

JnSftft^ i 5 fc h 9 ^ ^ r b 2 0 SrMfW-aW 

So 

[0 0 0 3] 

^d^S»^UcLSI/IC (KTHMCLS 
I) SrtefliU tttmcfcifc^lil^Lft^T 1 * b/i¥«B 

UfcLS I frttffll/rv^S. tottMOLSKt 

ffl$fJ^a5icH^5Atti^^ >-^-^rc-^co^$rf-^ 

-hi-s^s^fo^o — «ic«#G>AtHA-f is#-7~ 

S^LSI -C^#ftfi^mi3E^/h^ftft-^«JBE^^ 
i-SA^SKiiSiKlliftSo 
[0 0 0 4] ±Eflr*«ffiS:**i-SAAiaKi:UT. 

we (D xnm^m^<. *ti\z.m*m*mm&i* 
jpur 5co-eHfflW-e«ftv^o SfrE (2) coi^&s-? 

ft, h^V^^T^— hMOSFETSrfflV^t^W 
A^S^iCl. 5V«JbO«ffi#A#£:h/Cfcy 

mzntebfo\ vtox* A^EKSrw^-rsMos h 

7>^**0>iBffidS 1 - 8 V AM^INC 
1. 8 V£A±co®BE^A^$tbfci: LTt>, ±Eh7^ 
^7ry-hMOSFET^#At5^i:^J:^ A^i 

[0 0 0 5] U^Lft^p,^ A*WEdS*-*-^Si: h7 
y^7ry- hMOS FETSffdSdSBBE^fiSrier. L 
TU5o -rfttofe, Wl^tffiag«EE= 1 . 5V, h7 
^7ry-hMOSFET^Bi£«rl. 8Vtf5 
A^SfficO±K(^3. 3V (=1. 5V+1. 8 
V) kteZ> 0 -Ttett. ME (2) <D«*«-CWt, A^ 
«J£fc±RasfiHeEU ro±RJK±0«IESrA*i-5i: 
A^[HlK$r«J^'r6MOS h^^^^dSBffi^fiSriB 

fi, «^Sh9^7ry-hMOSFET^m 
[0 00 61 ^16 Kite, ^ffi^^^ic «t «9 ifetc«iw$ 
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OSFETM9?r±iah7^77y- hMOSFET 
t ltffiV\ MB 1 &AJj®&&ffif£'fZ>MO S F E T 
£r^L*0>£ 0 ^MS^T, SUB{i^IS, W 

G^-h^lXI/^c 0«;Ltf±lESUB, 
S, DttNfflirStl. WtfP%lk£tlX. MOSFET 
M9 tMB 1 I^CN^t^S^MOS h7^** 

OSFETM9C0y— h^ffc^<7)J¥££MOS FETM 
B 1 Kifftl^itT. MOSFETM9^iJI^< t 
T^6 0 L^b. r<D<fc 5^PJC¥»*»BIC*5V^TM 
OSFETM9£MBl (Of— KBKbKJPSrSft <bi£S 

[0 0 0 7] i:<D»WOBttW:, ^o-fe^«r«t^-er-f 
tc, MOSFET<Z>i8ffi5FfiS:KihorRl±*iaofc^i» 

*t*Bf*BB*»bWbMc*«-efc*5. 
[0 0 0 8] 

±B#JE*ftfc«BEfcA;*liIBfcA2JU 

K <b F^^IhIK k * Rl &»3»XB"C»rt c? Hf:MO S F E 
[0 0 0 9] *:B{C^V^TM^^n^^P^^5^flfecDft 

£ Q »10^«ttl*d»67^Sn*llll07JJflt*tJII 
1 fcH2 0«»*«|i:J:9»ffbT«*., ±B»i<0« 
tt^WcttJWBte**'^* SrRitTAA«*^S5« 

*U »2<D*»WT-a>feA;&§*u ±B»l*>A*ft 
* J: 9 fc/h* ftflHHMi i $ tiitm 2 ©A*«*S:JB 2 

JtnjRT?»rtSilfcMO SFEm*5»l 
fi&tfJif2ffS 2 s> AaSBteSME LfcA*«*«MK L 
[0 0 10] 



0&£*S/&i-5«JriR 1UR1 2 tfKHJ*ttttftB£ 
tlZ> 0 ±l5eSiR 1 1 t R 1 2<Djgfitffite, A^ffi^- 1 

ttfltfcSih,*. ro£5«^*ttBiMrc#EHBi:B 

- KtefMPi-S**«tt»lc J: D A*«#*>eBa*«< 

[ooii] z^mmm^. mitmtwvMhmftn 

■rSCfc^-CtS. ±E*ir^^C l 2tt»ffiffl*-C 

[0 0 12] ±1SS6iR 1UR1 2-e^ffiSixfc^ 
y-KN3©**fi, tittv^ ?7^"7m 

MOSFETM9^ttA^^7rBUFl, BU 
F2^bft*AABBtee*.6*t*. r0><fc5ttAAIaI 
BBUF1, BUF 20HiMf OUT»TUftV^ 
Si5lH3K(-e^^tL6o ±IEA*/<y7 7 BUF l&tfB 

/<y7r BUF 1MBUF 2 "C 2®§!C0A*IhIK 

[0013] ±ih* i/^ h ^ 7-cmo sryy^M 

-fSA^aHKBUF ltt, A^$ffi^N4(Off-^i: > g 
2pmJE (#J$«JEE) Vr e f £: «rgt* 6 */>?JV=. > K 
«rto3e»**B»«r2«Ktt, *;ft«x<0lBWNIH 
Bd*&A*ft*«cWI*fc5S!tio*»*t«fflr#Sr»*-r 
5o ±iB# l/V h — CMOST^^Otb^aiHlKB 
UFK1 ±ffijE«ttl^i:a!ffiai*^64S3S»«-^S: 
Pft^MOSFET-CSH-, ^tl^rNf ^^/>MO 
SFET^6***UVh^5— BBtJilWeu ^#^> 

««*tu;a tr ffl^iHiis*«MK-r5 cmo s-f 

[0 0 14] ±EtD*^y7rBUF l coA^SBlc^: 

ltbtltMOSFETM9fl l^fr^Sfliffi* 7 V:/Bj 

^co7t^(c^ij-e>^^>o masmjEv d d q = 

1. 5 VCQ^tt, KN3IC1. 5V£LL<£>® 

&&7<Jj£tiX h -hfBA^^co/^ y7rBUF 1 OA^J 

^oy- KN4©tttfii. sv-vt (::tv t 

llMOSFETM9C0t^V^iiE) ^ ^V^^H, 

[0015] A^[i]Kic«If20i: 5 ft»E«ttR 1 1 t 
Rl 2S:Klt5rtlc:±9, -to»JEa*-e*>5y — K 
N3^®E^tA^«^- I Na»&A**Jh,*A*WEV I 
NtcMUT, VINTl2/(rll + rl2) Kl/h 
$<^#^>o r. ±12 r ll, rl2ll ^n^H 

^5iR 11, R 1 2 CD®#Lffi-Cfc5 0 SSiffi rlltr 

i 2coit«rsatcta:tt-r^>ri:-e, ni£?7>-7mft& 
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ft OMO S F E TM 9 jftSRffi^fiSrfiC £ &l/^<fc 0 tC"T 

[0 0 1 6] CTx.^®IEmJEVd d q= 1. 5V, ^7 
y^MOSFETM9«ff^l. 8V, A^miEV 
IN^>^fiS^3. 6 V<DWr&. Wxtfr 1 1/r 1 2 
= lKK£-rftfi±t/\, ;-KN3(0®IV3 

V3=VINXrl2/ (r 1 1 + r 1 2) 
= 3. 6X1/2 = 1. 8V£#tK A*J[H]&l£fflV^ 
tlSMOSFETM9«E^iS:gwtri:^V\ 
V3(t;- KN 3comH, VINIiA^I 
N<DA^«J£-CfcSo 

[0017] — mz*m»mm<o7<xiB\9&<o7^t>Mffi\* 

#ffi0&£«/£i-S«StR lltRl 2coSStffi 
rll, r 1 2§rfc5@£*#<i-5&gas*>£o rl 
1, rl2^I^<«h /-KN3^»c 
12X (rllXrl2) / (rll+rl2) 

<#S e ::t?ci2ii*i8ici2^iiitfc 
$ ft* A*«^<o«ffiEfl:fc:*t It;- KN 3 eo«JE# 
S Q 

[0 0 18] r^Hlkfl-eMt, ^t/^Cll^fiSi 

ri i\z.mmi&\^^hfi^o z<D**s<isf&. *4 

v>fc>^S*tf~ KT s> 0, ^coSMMfi&c 1 

l^Si:, cllicl2Xrll/rl2ift8i 
0\c&fet$tiZ> o Z<D£ott:m&m<D&7£K£*), y — 

^HIKtC^^r^, S5WJE{fc<^fctf>ICMOSFETM9 
oy-H&WRSrA^lilKBUFl, BUF2^Mt 
5MO S F E Tluit^tf < Wt§ r i:^< , flrv^fe 
x.S*e>tf. MOSFETM9 tA^IelKBUF 1, B 
UF 2Sr*«t5MOS FETiSrJgjg^o-fe^-CJg* 
U W*«SK«rl|iJ»Uoo, MOSFETdSiBflE^FASr 

[0 0 19] *IBMtCffiSA*EI8SOffi<0- 

EjlO&gtR 1 1. R 1 2&Tf*-Y'<i'*C 1 
SFET^fV^M^^o o£tK fifiRl 1*4, 

y-^^A^M^f- 1 NfcjftKstt, y-hst;K^y 
*»ffiUAlc»*S Lfcy - KN 2 l:gi$tx^MO S F 
ETMiicj: vm&Zti&o 8fiRi2ll y-*#± 
ffiy- KN2lc»JH*tb, y-hitfKW ist>m&<o 

mi&mttL&V S S iilgsjK £ ftfcMO S F E TM 3 IC J; 9 
M^^Sc ^MCl lf4, y-h^_b|5MOS 
FETM1 — <x (/-KN 1) tcSIRSJ'U 
St^tX^y — Y\s<< ^U^^/l^-tfEMOS FE 
TMl(DKl/>fy (/— KN2) tdSSffiSftSMOSF 



E TM 5 t „ y—h asjhf2MO SFETMIOKK^ 

(/-kn2) ic»rs*u *aa«sttfcy-^. k 

W ^M 1 ) x/^S±|2MO S F E TM 1 V-^ (y 

— KN1) IC S HtMO S F E T M 6 ^ (Dt^JlelK 
E5t£*tS 0 

[0 0 20] flMB* Cim, MO S F E TM 

5&t/M60y— h&S4r*JJBi-Sfcc0^*>!K MOS 
FET^y- hSSofifOjE®EHl*D«Fi:^«EH3*Il«P 

ic, ±IEco<J:5^?iJ^iK$ixfc2o^MOSFETM 
5, M6aSfflVMb;tt5o ffiC0«^W:, ^Jf5^ 1 O^lffi^ 

»tf S-i: UTMO S F E TSrffli^ C i lc «t 9 , 
»W±W*^i6*iffl«r/l^ < i"S w t So 
IWBoJ:5»ca«:Ri liRi 2tt, *#ttttttit** 

*£«i45o r^LlC^-LX, MOSFETMl&W 
2t4. ^coy- HBttStflBMOS FETM9*tKW 

fi^ffl^Simi- 6 4: # 5 t> -C*> So 
[0 0 2 1] _LfBjg;SiR 1 1 Xtf R 1 2 ^MtSMO 
SFETM1, M3(Ol>a:/U4r^:tt^tbSft«3iC^(KU 

*n-&hAoy-;McSttU ±EAA»f in^E> 
A#Sft5«»<DiB««M£« OWE) Lfcf§^£r_b!EA 
^0*8 (BUF1+BUF2) (DA^J^ (y — KN 
4) fcfi£a<fc5l--rSfc<0-C&5« ±1B*+a«S/*C 
lltt, -aS&y-KSH-t U l^y-^iKW 
>^At5l?ai^**iS«C»3RUfcSB^-i: UcMOSFET 
M5, ^MOSFETMS, M6^^yi^ 

^rfifeco^lilK^OMO S F E TtO^x/^t ®fU$l£5> 

[0 0 2 2] A*0*«rro±5fc»*r*i, y — K 
N2C0«ESrA*«S J F-I N^?>Ay?S*x5«JE<Dr 1/ 

(r 1 + r 3) ld/hS<T?#^ 0 dCT, rl, r 3 14 
^nMOSFETMl, M3 0«flfiSgt«[T?*>l9, 
SSiffi r 1 t r 3<OitSrilSa{CKff^SCt-e, MOS 
FETM9*sa»ffi^FA*jer. £&v^<fc Swidst 

# So &iz.ttWMMBEV d d q = 1 . 5 V, MO S F E 
TM9CD0SJBEriSl. 8 V, A*«flEOfk*ffi^ 3 . 6 V 
<Dm&. r i/r3 = itR£tti«J:v\ :«o^ y 

— KN2©«ffV2ll, 
V2=VINXr3/ (r 1 + r 3) 

= 3. 6X1/2 = 1. 8Vfctt9. A*H»*r*MM- 
SmJE^ 7 ^fflMO S F E TM 9 d^Rffi^pftSriBri- 
CtttftV^. ±85V2f4y-KN2comjBE, V I NJ4A 
^ig^- I NOA^mJET?feSo 
[0 0 2 3] Z<Dmi&mT?\*s ±!5MOSFETMl, 

y-^H:8«LtV^OT, MOSFETMl, M3t 
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iE^a*jgctwt«:4v\ tut, -mc±<nt> 

MOSFETM1, M 3 CO * mA^S^tt 

y^OMO S h7 > ? <nm^) \Z.te^tz&f<nm&\C 

/VfOMOSFETMl, M30>)x;^ — jg;K:«£< 
?Tt>tlZ>£ 0 3. 6VCi)lt6t, VIN=OV 

[0 0 2 4] MOSFETM5, M 6 ft* tT— KT y :/ 
^4<tLTffi)fEU KN 2c^®jEE^A^^ I Ntf) 

MOSFETM5, M6 ^^x^±|EMO S F 

— ^t-^MUTV^CO-C, MOSFETM5, M6t>» 
JE^Fa^e^"t*^ &tt&V\, *fc, MOS FETM5CO 
y- h£«ffiOKvv[inc^U MOSFETM6^ 

[0 0 2 5] EI3^^, *&W\C&%A?)\B]&<Di&<D- 

mmm<n\E}&m&7F£tix\,^z> 0 :^iwj-cit a^ 

EK^COMOSFETCO#a^S^g5ihi-^)fci6^, A 

mzte-otzmzmm-tzy-'t v <bi, b2) t, 

*t~££V K (Dl) £J&taR 1 i-CM^So 

[0 0 2 6] _blE&5iR 1 tt, ^rf^Cl 1 £#?J& 
t5MOSFETM5, M 6 Srttflfl-r 5 ^ t *) / — 

tSMOS FETM5, M6lt ±15* — s<X 7 j 

[0 0 2 7] Hl4tC^, *&miz&%AJi\B\m<Dm<D- 

mmm<D\B]&m&7f:i$tix\,^ 0 z<Dmmm\z, mum 



5o il21l3^MOSFETM3WKWV^@8cOg 

mn&&v s s ^pfltc y-*&tf e^^g^tu 

^oy- h&tf V^ggg^tLfcMOS FETM4 

^JfA^iX^o rW5l-MOSFETM4$r)fAt5 

So 

[0 0 2 8] WRfUBEVd d q = l. 5 V„ M 

OSFETM9(OjSii^i. 8 V, A^HtJEEV I N(DMt 
±m& 4 . 8 VCD4§<g\ rl:r3:r4=l:l:l 
(^^-TtVf^ctVV CrT% rl, r3, r 4t*Ztl? 

OSFETM1, M3, M 4 <0^fliSfevtt"C&> <5o 
V2^y- KN 2<Z>mJE-Cfc9, V I N(j:AMf I N 
comff-efcSo -<£>B3n / /^-KN2(Z)®EV2lt set 
RlcoSfixM^rl, r3, r 4i 9 £ V ^ ^ £3: 

V2=VINX (r3 + r4)/(rl + r3+r4) 
= 4. 8X2/3 = 3. 2V £#£ 0 
[0 0 2 9] ±|5^i 9^5>JBElbf^^<tor, A^IhIK 
4r«^-TSMO SFETM9^iE^g$:g-trt|j; 
#V\, MOSFETM1, M3, M4I2, ^ai/P 

-C^5<D-C\ MOSFETM1, M3, M4tC»i*^: 

1, 6 VOWEb^BiSnSix-r, HBE^a^^-'T-^ 

[0 0 3 0] B5l:(4, **Mic«SA^ilHlKoflfc(D- 

OS FETMl^KKytSl^y-KN2«C, 

J&SS!«*ixft:MOSFETM2«r}fAUfc^i:, 
^^Mt5MOSFETM5 f M6 til^JlCMOS 

fetm7, M8^rif AUfc^c-c^So flrv*st;ta*& 

J*. MOSFETM2(DM«(C±EMOSFETM7, 

u^/uds±iaislll8^g!»«fflv s si!) Hv^^ 
(iEcomJE) ^3ffl^U, ±|2MOSFETMl, M 2 £ 
Pft^S^MOSFETdrU ^f-y^i/^ 

OSFETi LTV^5o 
[0 0 3 1 ] Z(Dm^M<DX 0 CMO SFE TM 2 

i-i^v^^^c:^^■^^;-r^So PJxiivd d q = i. sv, 

MOSFETM90iE^l. 8V X A*IffVIN(D 

6 . 4 VCO#-£\ rl:r2:r3:r4 = 
1:1:1: 1 IcRfi^tttf J:V\ CC"C, rl, r 

2, r 3, r4f«n ; ettMOSFETMl, M2, M 

3, M4<^««5tfit-C&5o V3tt/-KN30« 
IE, VINIUM^INOiJETfcSo wCO^p, J — 
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KN3<D«JEV3f2, SfetR lOfiftH^r 1 , r2, 

V 3=V INX (r 3+ r 4) / 
= 6. 4 X 2/4 = 3. 2 V 
[0 0 3 2] ±BA*ElttlC*5^-Cra\ MOSFETM 
9#WiE?F&t:&Z-rzbttLtl:}i\ MOSFET 
Ml, M2, M3, M4I1 * ^/^Sr-tJx-PHS^WK 
^UT^rtL-ettoy— ^ICSJBSUTI>5WC, MOS 
FETM1, M2, M3, M4tCtt**l. 6 VCDSJE 

MOSFETM5, M6 , M7, M 8 CO $ nL/WfctecOM 

y— ;M£^j^LT^5tf>-e % mosfetms, M6, 

M7, M8t£te**l. 6 VO«ffiLd»fflttDS*b-i\ AS 

[0 0 3 3] JiieA^ffi-T- 1 N(CAA3ftSA*0>«tt 

^4&-& (IEcO®JE) SrfflfiU JtlBMO SFE TM 1 $r 
Pf t^SfiOMO S F ET <!: tXV>5OT, ^m/l'i: 

#JM:iol^*T\ MO S F E TM 1 5rNf t^S^MO S 
FETTM«^:, mMOSFETMl«J 
WP!>x/Hi, ii^Sfcffi^mffi^SaiVd d s (#1 
;ttf2. 5V) fc»«SttfcNffl<D*«*fctt«V^3: 

[0 0 3 4] ftlCft'<fc <fc MOSFETMKO? 
*^tty— ^^SJHSttSO-e, AJ^SB^OA^SEEV 
IN^3. 6V|u^ot^ MOSFETMl(0!>x;l/ 
f*2. 7V (=3. 6VX3/4) fc*S 0 «oT^x 

o. 2 vicfll/*>f r^a-u t«»47>fv^3y 

U MOSFETMUPft^SOMOSFETt 
«j£-rS£s wCOMOS FETSr«^t5N?x;Wi> 

mh&^mstnnMv s s = o vicg^^ftfcpscos 
MosFETMio^x/wty-^^is^nso 

"C, MOSFETMlO^x/WiO-3. 6VeoPfl-C^ 

[0 0 3 5] ±BEA;rt«^I NfcAASttSft 

/UJlQKV^i^CrffiftU MOSFETMS, M6£rP 
f t^S^MO S F E T i LTV^(D-C, S'sA'&S 
CS ft ttff t ^x/vi: $ Ji * P N a#*SM'<<f T 
^fcttSOtKlh-t-* - t So 
[0 0 3 6] B6i:tt, *ISWJc«SA*IsIK^«fco— 

»B«a>iaKH*«*ix"cv^6 0 z<ommmn. atrial 



r3, r 4 J: 9 +5M^v*£ 
(rl + r2 + r3 + r4) 

7^fflMOS FETM9S:«KUtjS"e*5. 0Jx.fi 
flSfCftJEV d d q = 1 . 5 V, A*a@BBUFl*« 
Efc-fSMOSFETcoSffiriSl. 8V, A^7®EEV I N 
<D&±m*3. 6 V(7)t&, r 1/r 3 = 1 ICR£i-*L 
H!J:V\, rl, r 3ttthfnMOS FETM 

1, M 3 <0^«fefii<fiT*£> 9 , V2W:y-KN2©i 

je, viNttA^iN^ifftfc^o y— kn 

2(OmflEV2te. 

V2=V I NX r 3/ (rl + r3) 
= 3. 6X1/2 = 1. 8V ift5^ AASIU& 
BUF 1 $:Mt5MOS FETd508ffi>FSSrjgCi"Cl 
*rUT, ±fStlE^7^lMOSFETM 

So 

[0 0 3 7] 0 7l:it *IBMlc«*A*Ei8^3Elc*fe 

fBm4<Dnmm<o&j&mxi>*>* m&m4kmftz><o 

tt, ^ 5 V^fflMO S F E TM 9 Stf 2 SSWA*^ y 
77 (BUF1MBUF2) «r>f Kgt 

x.rs«aa«ff v d d q = i . svos^it y-KN2 

lei. 5 V^±<£>®JEt$5A;^£*lS<>:, y-KN4(Oi 
ffifil. 5 V-V t^^9^S*x. **XK±0«JBE^ 

[0 0 3 8] m^lx.S£, WRWEEVd d qi&s&SS 
i/-KN4Wi(tttttVd dq-Vt, WttttOV 
IC— S^tCft^oTb^ 5o fi£oT. /^77BUF1 
OBiaU#V>ffltt, «A« (Vddq-Vt) /2 = 

(i. 5-o. 5) /2 = o. 5v (::-cvt = o. 

5 V(DW&) t^^tzX 5 SagSEEVd d q^lffi 

K#J£$^TRJ£t-Si&3Sa 5 fcS 0 z.<otc*b, *?7r 
BUF 1 «e:W:ro>|3SL*v^ffiS:****:«><0*flB«ffi 
V r e f aA&K&tte o 

[0 0 3 9] lI5MOSFETM9$rfl8&tS<h, y — 
KN2(0tMr 1, r3, r 4 OJt"CRftt»* So 

rl, r3, r4(^nftlMOSFETM 
1, M3, M4CD^«g5tfilTfc9. -f >v<— ^EWg-C 
«j£ S ttfc B U F 1 <D^m L $ l MI & & S KRJE"? # 
So WI^««8g«ffV d d q = 1 . 5 V, A^BJEEV I 
N£>**ffia*3. 3VOl^ rl:r3:r4=l. 
8:0. 7 5:0. 7 5 tC^^ S <t , y — KN 2 COS 
JEV2H, ffigtR K^SetfiS^r 1, r3, r4J:D + 

V2=VINX (r3 + r4) / (rl + r3+r4) 
= 3. 3X1. 5/3. 3 = 1. 5V£#£C0-t\ 
L§V>I^Vd d q/2 = 0. 7 5 V0>«fc 5 fc'f W*— 
^@B^y77BUF 1 UT«««rt*-eS5 
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[0 0 4 0] H8irtt, wO«Mlc:ffi6A*lHlK«r«« 
tSMOS FETC9— %mW<0\s4TV hBri 5 ^£*X"C 
l/^o f^BlCio^Tte, fflJfSB 4 LfcMO S F E T 
Ml, M3- M6^^7 £ h#jtf57r;£;ft,-c^£ o Wte 

#MO SFETM1, M3~M6(D^x/U 

iKUTV^o Z.<Dtctb, m^COMOS FETMl, M 

[0 0 4 1] H9»Ctt, i©»W»C«SA*0lS«r«l* 
1 5MO S F E T ©ttO-JltW© U>f 7 ? HHiW* 
tlTV^S. WBIC*5V^Ttt, ffiJf2B 5 LfcMO S F 

zn/K L Gf*y- hSr^LTV^o rco^ 
JSG&KC^l^-Cfc, MO S F E TM 1 ~M 8<Dty x/l/W^r 

TV>5o Z-<Dtz£>. :ttP>^MOSFETMl-M8^ 
A^SJEV I N£#fe^£ MOSFE 

[0 0 4 2] B10ICF2, CO«W^«SA*IsJBSr« 
/£1-£MO S F E TO— iaii«0!>*-?«J6WBB*S«* 
*xTV^ 0 r<D§HJ£#Ite, ffilEB2*<DA*ln]»l;:fl^ 
bWMOSFETMl £M3OflBg0WS*SiX"Cl/> 
So SUBttMftM, Wttfr*A\ SttMOSFE 
Tcoy— DBKK^, Gf^y— bSr-ttb^^L 

rv>5o cojtusfti-ctt, ±issub > s, d^psl 

W^NST?, MO S F E TM 1 iM 3 P f t*^ 

lOMOSFETtftotV^o 
[0 0 4 3] 1I2MOSFETM1, M3CO>^x /U W $r 

tl^o sLGOfctf), CtlbOMOS FETM1 , M 3 id 

LfcJ; 5I£> ±fBA;fi«H 5 - 1 NicA*SixS«-^o«ffi 
i^yuas±SB[§]ft<Dj£JftSffiv s s <dHMl u^/wJ: 9 ffi 
iMfrg* GEO WE) ^StL, lEMOSFETMlSr 
Pf t*/HOMO S F E T t ttV^O-C, Vzr.jVVt 

tissuBi -cjgjs s n 5 p Ngs^asmiAW r * k * 

[0 0 4 4] Bllictt, r.o»M^«5A*0BSr« 
^tSMO S F E TOffiO— Safi08O*^«3t»BB^ 
^SftTV^o ro3IKfi«Jtt, «rlBB2«OA*EIKli: 
M^btl&MOS FETM1 iM3«:Nft^MOS 
FET«CK#**fc»^a!>fl|3S«*S«SixTl^S. SU 
B DWttW^Cin/l^ Wtt?i^ Stt 
MOSFET^y-^, DttK^V, Gte^— b £^ 

W, D#N& SUB, W*Pffl-C, MOSFET 
Ml t M 3 tt*l:Nf t */H^)MO SFETtftot 
V^o *«lT?t>, MOS FETCO^^/WW^r-etb^ttS 



Z<Dtz#>. ^?>©MOSFETttBE^S:firtd 

[004 5] ii2lcii r<D36Wlc«5A#ln!fc&» 
St^MOSF E T^ffio— iafi«o*^-«3tWrB5Hds 
9<S*tTV*5 0 C^HlfiCTW:, «Hxtfi5(7)MOSFE 
TM liM5 SrN^ir-^A'SOMO S F E Tldg#&;i 
fctt^^3M*9S*lTV*6. SUBtt*»#S«, 
DWI*«iV^:r/K Wtt?ro>K SIXMOS FETOV 

[0 0 4 6] r<o^iife#l-m, dw x s. d*n1, s 

UB, W^Pf-C, MOSFETMliM5f«ICNf 
t^S^M0SFETi:4otV^ 0 ^^J"C^x MO 
S F E TO^*yuW**ix-Pix««W«C^|ltUr-ttb^ 

V>S Q ~0>fc** ZfrbCDMOS FETM1 , M5f« 

NS^j&sjU^-f T * tc ft S O £g£ihi- 5 ^ £ ^ S T* 

[0 0 4 7] B 1 3 left, r cO%^t£«£ A^lelggSrflt 
«t5MO S F E TCOflfeO— HJS^|CD*^«^»fffiBd5 
^£*lTl^£ 0 HBlC*5!^Ttt, MOSFETMU M 
5, M6^tm3i, MOSFETM4, M9WMB 

*>£>-c&£o -onjg^m^ m 4 mo s F E 

TM 1 > M3 s M4, M5 X M6, M9. MB 1 COHIiit 

S fiMO S F E T^y-7, DttKl^f^ GfSy— h 

fc*K MO SFETM1, M3, M4, M5, M 6 COW 
ttNl, S, DtePSU MOSFETM9, MB 1 COW 

[0 0 4 8] tot, MO S F E TM 1 > M3, M4, 
M5, MefiPft^SWMOSFET, MOSFE 
TM9, MB 1 liNf t^S^MO S F E Ttfc^o 
##J-Ct>, MOS FET<0^3i/UWSr-ttb-?H««WJc: 
#8tLT, ^rtt^noy-^S^jKUTt^p rcofc 
ito^- hlMfcRffSrHCtcL-Cfc, MOSFE 
Tr4i»JE^FASrjBwt-Ci:tt*v^ 

[0 0 4 9] 014IUt rco^^^ig^^tt^^^T 1 

So mar*. *mwmi$L±.\mj$Lis*iz>&mi&-7* 

/TtTV^o ffl"CMUL0-MUL7, MUR0-M 
UR7 X ML L 0-ML L 7, MLR0^MLR7ft 

MWDI^-f>!7^KK7^^ I/OliABAlHlB, 
ADRU7K^y7r, CNTRttWJWEllS, RE 
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[0050] FusEttt:^— xsb-c&'k ^^yr 

U-^*lte«C»^ffl^(btL^o VREFriA^f§-^£& 
9iitffc^60#raSffiS:^i-So VGfirtg|5«ffi3B£ 
BR-efcO, DLL«t^oy^<ORI^bimB-efcO, J 
TAG TAPlif^ hlilK-efo^o WWREUfcA* 
miSlt. I/OEIKJciBB$ix, ±15^^ MhIKJ TA 
G TAP|;iftttfc3 0<DA;>jfI-^TCK, TMSW 
TD I G>Et9&*SrfT5 t><o-Cfc5o £fc. ±15^*1^ 
SB J TAG TAPa»feOttJ*«^TDOlC**J&Ufc 

[0 0 5 1] Hi5i:tt, r^*Wl£«*¥W#««*r 

OLSI/IC (CPU, Control I C, S R A 
M) "CiJ«Sh5^^A|r*5V^, IfflOLSI/I 
C (SRAM) tfSffimiE A^J-T — ^^i— ^Sr^T*"* 
tTV (CK, ADR, DQ) tK«JEA*^^^ — 7* 
— *«r^fi"5fc?V (TCK, TMS, TD I, TD O) 

[0052] z<D&Mm<DfX7"&'erz. v^^^ttie 

LS I/I CSMSMJU tttefcfc*0B*Uftvv^* h 

MSlUcLSI^LTV^o o*tK CPVt 
SRAM(ti«OLSlMU hOfc^OC 
o n t r o 1 I Ctt, flJIftftS^ttffir^tfcfft^^n-fe^ 
B[««rfflV^-C»«**LS. SRAMt^^TteU ^rgp 
tcBg^SAW;^^-:?^-*^;* h/i¥«B©J» 

tin. 5 VjR«^HSTLdS/BV^K h/W 
ffi^fPJ^$B|;b£> Afci3;7M y^-7x-^ £ L~C 3 . 3 
Vii(DLVCMOS^v^f)tl^) 0 
[0 0 5 3] SRAMIt Ji1B3T«fB^BB*>5iSa*« 

tiMosFET^t ffimmmm -en w u ti <t 5 * 

^ffl^A*lHlBdSfl»*$ix« 0 wtt(c:«t9, ^nt^!r 
a&HMM-lc, MOSFETcoil^JE^Fa*Kihco^±Sr 
Ho^SRAMS:#5ri:iStt-5 Q 



[0 0 5 4] _bf2^^ h/StffflSia»Ht)5Con t 
roll Ctt, Sftttf^Sfctttt^rlttft^^n-fe^ftafS: 

C^e>gE#OC o n t r o 1 I CSrSKffl+a C t t>"C# 

[0 0 5 5] «±ifi-<-C#fcJ:5^*5IMSrfflv^Si:, 
A*lsIBlcSiv^«JE^A^SixTfc. A^lHlB§r«^ 
5MO s F E T£*iifaIE^&£Sw £#1^ J; 5 fc-f S £. t 
£fc, *38WC*ffl-rs«tt;«rMOSFET 

[0 0 5 6] *38W-Cttffli-4ffi»LSrMO SFET^ffl 
^MOS FET^I/^^Uci^, rcOMOS FE 

i: -e®5£ S tt 5 P N^^i/^ r ;* ic ft 5 <d SrBS 

[0 0 5 7] *^-Cfffl«^t^^^MOSFE 
T*/HVvr^giL;fc»g\ -^MOSFET^t-v?i 
J£<Di«JH8H*#asLS I rt8B^A&*v^J:5JC-r5a — 

gLX«MOSFET^C < tS^JEIHIBS^ffiV^5t, A^^ 

[0 0 5 8] K±*»M#J:9ftSnfc»WSr*ll5Wi 

77BUF1, BUF 2*Ktt*»&, /hfi«0«#Sr 

tOTtoffltfcott Jzi\ BUSES';* 
XAIC^V^T, CPU^SRAMii, **b j e*Lf f S^A' 
5 LSI I CKltjfct6Ct*"C# 

[0 0 5 9] 

iEcDil^-CfcSo ^ffl«^-d*P>A**tt«A^«-f-*» 
JilB^JBE$nfcSi£$rA^[HlBicA^U, 
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f& £ rt^lHlK £ £P CKigXg-C^^ix^MO SFE 
OSFET<DWffi5F&*KJh(D|Rj±SrHSwi:^Tt 

So 

[0 0 6 0] «l<z>^<B«^bA*SixS»i <DA* 
ff^fcSgl fcjB2 0««*«lcJ:9#ffiLTe;l, ±15 
IB 1 ©«tt*SMcttW»»c**'<$<'* SrRttT A^ff 
foS3W»tfii, ±IB»ffi**tfe«JESrKHoA* 
BMRKAAU *2©*MWF-a»&A*S*U ±B*1 
OAAfS*J: 9 £jfcfcJfl2 OArtfflT 

-^^r^2(7)A^{HlKicg^ > ±1B*1 ^M2cdA^i(hIK 
#1*1 C«Jtxa"C»J«S*tfcMO SFEmWfl 
±IB*l^A*l«6ic»JERUfcA*«* 

m»mm&xf±mm 2 ©a*h»k«w6 LfcA^ff 

[BBOflWttKH] 
0-Cfc5 o 

[EI 2] ^<o»Wi-«SA^lH3Kcoflfe^>-lllS«ll«r^-r 
InlggB-C&So 

IBl6B-C*)**o 

[0 4] r©»WlJ:«SA*iaiSofli©— JllB«*r*-r 
[aJS&0-C&5 o 

[0 5] r<o|gW(c#5A^lHlKomo-^2g0||S:^-r 
[0 6] c©*MlJ:«6A*iaiBofl&(0-||*«Sr*-r 
[B7] ^OXnicfRSAAISKoKkitto-lllkMf: 



[B 8] r<Z>a5Mld«SA*EIBSr«*-rSMOSFE 

T^itaj^twr') h0Tfc3 o 

[0 9] r©«Wlc«SAAiai8*rfl|«-*-SMOSFE 

[0 10] i!O»WM«*A*0ISSr«lriii-*MOSF 
E T HJkfll Sr»i- *-¥-«3tWr ffi 0 "C *> 5 . 
[011] rco^^(C^5A^lHlB^»^-t-SMOSF 

[012] C<0»Wtc«5A*lHlBS:«*-t-SMOSF 
ETO«^-*18i«Sr^-*-*^«!JS»faHB-e*>6. 

[013] c^38Wtc«SA^lHlBS:*J«-rSMOSF 
E T^ttO— ||lt«*:«-r*-T'fll3tKBSB-C*« 0 

[0 14] iO»B*lfflSix6^#7-r y ^IRAM 
^-S8»«Sr«-*-^o 5/ * 0-efo So 

[015] iO»Hfc*SaMW4c«E«4rfflv^fc$/^yA 

[016] 0l6ic:te, *«*W#li:J:9*IJ:||kWSn 
fc* ; M»3»»fBB*i5%SixTV^» 

IN-AMf, BUF1, BU 

F2-*l/yh; ESD-#ffit 
igBfrlh/8[H]g&, M1-M9-MOSFET, R 1 1 , R 

tttm (y-*, Kwy) , c-y-MSo mul 

0-MUL7, MUR0-MUR7, MLLO-MLL 
7, MLR0-MLR7-t/l/TK, MWD-^^fy 
^-KK7-fA I /O-AttWjEIHK ADR-7KW 
^y77, CNTR---fHfWlE]Mk REG/PDEC- 
yyfn-^ DQ-f— ^fflAiaiS, FUSE-t 
~-XISBk VREF-#flB«ffi»^IillS. VG-rt*B 
«JE^0B, DLL-^ny^oWJBftiaiS, JTA 
GTAP-x* MhJKo 



111 
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[H9] 



[§13] 





It 191 

/ S. ✓ S 

IB Vddq Vdd4 




SUB 



7v V h^<— S*BJRS 



*K«M^m±***r5:T s 2o# 1 * * M^wmmm^r b immv 3 t** 



F* — 5F038 AC03 AC06 AR02 AR13 AR20 

AR21 AZ03 BH02 BH03 BH07 
BH15 CD11 EZ20 

5J032 AA05 AA12 AB11 AC18 

5J056 AA01 BB43 CCOO CCOl CC02 

DD02 DDI 3 DD28 DD36 DD39 

DD51 EE03 FF06 FF08 KK02 
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